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€) Cifttwiwr ¥rt» optimum resistance to iwfKllftQ and m»tt«Kt of manufaebMe. 



® The calheiter has a plurality of voids or iiriks 
(Jeftniog notches, openings, cut-outs ancJ simfSar in- 
(ientstions to cr^ a ftexSbie, vertabra-^iio staidure. 

A vufc^anizable potynwric matariai is incorpo- 
ratad «m hb^ catheter to m itm voids to control 
m^Bmf and to nander the catheter fidd-tight 
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CA-mETSR WITH OPTIMUMI RSSISTANCS TO BaiOtNQ AND MSH^OD OF MANUFACTURE 



Bsdogtcound of lh& Invente 

Tire pfes^ mv^on i^at^s to catheters or 
fi&xMs tMbes mi rsfates in particular to 8i6 cRstaJ 
or ar^culating «otl of ftexibis tubes whidi ar* incor- 
poraJsd Wo endoscopes and the like having a 
plurality of iumans or fhroi^h bores pfovicTing con- 
duits for grtic'uiatjng wires, glass fiber bundtes, ir- 
ligalion and vscuum cnannsls In w^lHcnown fash* 
ton mi for wsli-known purposes. 

The Utbe is usu^iy 3 pla^ spiral 

winding or Bnks of plastic dxtn^on segntents of a 
gtvsn hardness and a given resistance to bending 
and Is ftequenffy itxmsd wth voids ddinlng in- 
d^tattom, notches or cut*outs aiong its length and 
abom 8ts periphofy to create a v&teSarBrim fifruc- 
ture to fadState bending. 

Prior art iubes ars disclosed snd described in 
U.S. PalSfits 3.79S,151 and 3,998,216 Issued 
March 26, 1374, mi December £1, 1976, to M, 
Fiikawni et si. and S. Hosano, respecSvety. both 
assigndct on the tac» of eedt patent to Olympus 
OpScal Comparty ISd., Tokyo, 4apm. 

In the '1 St paterit a plur^ity of segments, mch 
a$ segments IS ttirougn 23, are hinged together to 
provide freedom to fiex under contrc^ of flexing 
wires 26a and b. 

in 9te '2t6 disdc^ure, & sj^mi vending 11 Is 
covered by braid 15; iinks 13 and 1 3a owerfay *e 
braid and iKtvetope IS ibmis an outer sheli. 



Sufrmwry of the invaRHtm 

The present inventfctn provides a tess com- 
pitcated sfeaicture arjd one whfjdi iends itself to 
manufsctoring ^mpiicfty, 

TlTerefore, it is an oijject of the |W»S6nt inven- 
tion to provide a flexibte catheter or tiA>e of simpte 
design and optimum f!exibi% useful on the distal 
end of an endoscope. 

it is a furtiher fsetwe of the invention to provicte 
a nove! method of decreasing the inbwent resis- 
tence to bending of a ptastio tube hawing a duro> 
meter hardness of t»e wJ«r of SO to ®} <xi the 0 
scale. 

A fiFfher feature of the invesiicm is a» provi- 
of a flexible lube comprising a cottibinsacMi of 
plastic materials c$ dl^rent durometer hardness 
effective to develop an op^um resistance to 
bending. 

it Is a further festuret <rf invention to provide 
a fSewbte catheto^ which is liuid-fight. 



A method of feforicating s ftexibie tube embrac- 
ing certain princtptes of the present invention nf^ay 
comprise the steps of providing a tengm of a 
pias^c tube having a given hardness and a given 

s resistance to bending, creating voids about the 
periphery and along length of the tube to 
develop a vertabra-like structure and filling five 
voids with a vulcsni^atole polymeric material having 
a hardness when cured less than the )ia«jnesa of 

w said plastic tube whereby the resista.'ice to bending 
of said tube is reduced. 

An ariicfe embracing ceri&in princtpies of this 
invenfton and i^oduoed by the pradice of tiie novel 
process steps may comprise a caSwter erf a given 

75 Igng^ having a pluraitty of lumens, a plurality of 
voids formed In the periphery and aiong the tengtti 
of the catheter to generate a vertafc^a-iike stnucture, 
and a vuteanizatole poiymeric materia! disposed in 
said voids, filling said voids and rending the 

so voids fluid-tight. 

Other features and advantages of the invention 
wii! iseoome aaparent from an exsminate of the 
succeeding specfficMion vrtten read h coniunc^on 
wHft the appended dravrtngs. In whidt; 



Brief [)escrlpt!on of the Drawings 

Rg. 1 is a oombined side view and end view 
30 of a flexibie cathetw or tube; 

Rg, 2 is similar to Fig, 1 showing *e in- 
troduction of polymeric maierfal; mii 

Fig. 3 ^lows the step of cssplacing excess 
polymeric materia!. 

35 

Description of Preferred Embodiment 

R^ening now in detail to tfje drawings, the 
« r^wence nomerai It incficates a caSietw or flexl- 
bie tube ha\^ng through isom or lumens 12. 13, 14 
and 16, 

Tfie lumens 12 aiKi 13 provide conduits or 
cbsrtfteis for wires or cables (not shown) which s« 
45 to flex the distal «ids of a catheter in weii- 

f<nown fashtofi. Correspondingly, the lumens 14 
and 16 provide channels for light guides ^d 
image-tfsnsmitiing etements. 

it is wsi! wiihin the contemptaiion of the inven- 
so Um to have nianerous channels within the catheter 
as design characteristics o.nd utiliiy of iiTe scope 
dcterte, For exampie, c^iannels for air. vacuwt, 
forceps or inig^ton are ftacjuentiy intdiKied. 
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The tub© 1 1 is fsbricated of a piasfic material, 
usuafiy extruded, and m«»ns such as pi^yetiyfsne. 
poiyvtnyi chloride and Ste iilts are pt^stenmi, imiag 
a durometef hardness ranging from atsoj* SO to ^ 
onltie Dscaie. 

ThetuJse 11 fe ferniad araund ite p^pheiy and 
atoog its tengtfi wifii a pattern of voids 17-17 which 
teke the form of ctrt-oats, trotches or oftsr open- 
ings. The voids 17-17 cfommunicatB with the chan- 
nste 12, 13, 14 snd 16 for reasons that wifi be more 
apfSffOTt hsreinaftsf . 

Tfm voids 17 cf««te what is teirned a vertetora- 
tike ^ntctura wtttch adds ndidbiiity to the caSietar. 

To corrtrol fi^ibiitty, ^ vCMd* 17-17 am 
mth a vutcamzalito pclymerfc martial «udt as 
pc^ytners erf $iliicone9 pr«farabty in a farmutatkm 
compouhd&d to vuicanize at room t&mperatura in 

As indicsted in Fig. 2. tt» vuicaniaat^ pofy- 
meric materta) of fliiar, tniSaJly in a flowaJjie con- 
<St!on, is ir^jected iff a syringe 20 or other syitafaie 
pwnp dwioe into the iumens 12, 13, 14 and 16. 
Sines th9 iumens are intensecied by voids 17>17, 
the ftiier fkws readily into the voids. 

It is furttwf apparent in Fig. 2, a tesnsparwtt 
«nw»k)pe m steew 18 is placed over^ «cterfe^ of 
th» catfteter to confine the vutcamzalata fiiler 19 
wtmin the vdd* 17 and to pfevent ovwfilling. 

tt is ptetefs^ that the sleeve 18 i3e fabricatted 
of poiytelraffuoroeaiyfene because of its fow coefR- 
<^er»t of fridion. 

An end piufii 21 cioses *e nght end of the 
cstheter to confine the poiymertc materiaJ witttin 
the catheter. 

After as raids 17 ate itited with viA»rri»d)le 
maieriai a SBw 18, the cap or piug 21 is removed 
and the channeis or iumens 12. 1S, 14 and 16 afe 
purged m ttttf mmdrsfs 22 and 23 ^ pu^»d 
ihrou$^ the lumens to dispiacs excess pcdymeilc 
mmm. 

Ihei resuftant assembly, i.e„ the comtMned 
vertabra-iilte iSfructure mtd the ftfSer 19, provides an 
articutsA^ ct^hefter section or length that fleaces 
r«a(% wttt less sfress and strain on ttte conb'oi 
wires as they are opwt^ to <Mmst ^ distai md 
of tie scope wISi which the eaSwlar is used. 

It !S anticipsj^ that a wide variety of emixxit* 
rrtents of itm present frtvertSon may be devised 
wffhtHit departifjg from the spirtt and scops ot Sie 
inverttof) as disclosed and cisunwd. 

For example, flie hardness of the ptasfic ma- 
tsfial from which the tube is ^rfcated f^BK\« lo 
«K hardness of the fiiiar materia} is a matter of 
ans^neerfng chotee, the oniy limitation b^ng «at 
tte harcNwss of the fifier material after curing be 
less than that of the tLtbe <ar calhe^. 



Oaime 

1. in a ca*eief of tfm type having a plurality of 
voids or linics defining notches, clings, cut-outs 

s and almitw indentaions to cm^ a ffexibie, 
vefta!»a-i(i» ^cture. !h© Hnprovwnent comprte- 
ing: 

inctHporaJing a vuicanizafalo poiymertc materia! with 
fo said catheter to fill said voids to controi ffexibtlily 
end to render (he catheter «(ttd>«'0ht 

2. A method of contrtrfSng resistance to bind- 
ing in a muHi-lonwi cadheter comprising the steps 
of 

rs 

provicBng a plastic fcibe of a given hardness, a 
given resistance to bending and s given length 
having a plurality of (omens, notching the tube 
eS30ut its pertphery snd along its length to creats 

so vrtds and to develop a vertabra-aite structure, aansd 
fiirtng the voids with a vulcs«i2abie polymeric ma- 
terial tiaving a hardness when cured less than the 
h«adnes$ of said plastic tube whereby tie resis- 
tance to bendfng saM tube is reduced. 

26 3. The method of CStivci Z in n^h ihe notches 
are formed so as to intsfsact and communicais 
with the iunt^s. 

4. The method of OaBD 3 plus Ste stop of 
iniroducirtg the polymeric mideriai through the 

90 lumens. 

5. The method of Cfaim 4 plus step of 
enclosing the wclanor of the feifae in a transparart 
envelope to preclude overfllling the notches. 

e. The method of Oatm 5 (itta ^ step of 
39 capping or cioatng one mA of each lumen. 

7. The method of Claim 6 plus the step dt 
pur^og the lumens to dtsjrface excess filler ma- 
teHal. 

8. The method of Ciaim 7 plus the step of 
*o purging the lumens by pusfjing mandrels through 

each lisnen to displace sm fifier matsrta}. 

9. The method of Claim S plus the steps of 
curiFig tf»& polymeric matsrial arjd thereafter remov- 
ing tna mandreis send ^ enveiope. 

« 10, The meftwd of Claim 2 in which the wl- 
cani2£^ materist is a oontpound of silicone. 

11 The method of Claim 5 where the transpar- 
errt enveiope is polyethytene. 

12. The method of Ctalffl 5 whens the franspar- 
m ent envelope is poiyvinyl chionds. 

13. A tKtttre for f^dMteating m articuiatable dts- 
te« end of a ctfhewr con^JHsing 

a li^astic tube having a piutiAty of lumens, a piurai- 
ss ity of voids fotmfi in the peripiwry of the tube 
intersecting the lumens, a fransparent piasSc en- 
vets^ sunotmding the tube and overiaying said 
v<^ds, a cap cio^ng <m<»t&oi eadt lumm and a 



pump device connected to Jhe ottier end of said 
itjmens for injecting a vulcanizabfe sifiocine com- 
poufKl ifito said voids via said fumens. 



14. The flxture of Claim 13 in whicfi the trms- 
parent envsiope fs in the form of a ctase-fittng 
sieeve fjajrfcateci <rf a pfastic materiaJ which devsf- 
op$ Sttl» or fio friction b^fws^n the tube and s^d 
sfitcon compoumi. 
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